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DETAILED ACTION 

Specification 

The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

The following title is suggested: Semiconductor device and voltage regulator with 
multiple monitor transistors disposed at the periphery of the semiconductor device. 
Response to Arguments 

Applicant's arguments with respect to amended claim 1 have been considered 
but are largely moot in view of the new ground(s) of rejection to Devore (US 5,408,141). 

Applicant has argued the prior art does not disclose changes in a property of the 
monitor transistor are caused when force is applied to the semiconductor chip are 
balanced. Examiner has referenced Applicant's specification for clarification of 'changes 
in a property of the monitor transistor are caused when force is applied to the 
semiconductor chip are balanced'. Applicant's specification on page 15 lines 1-4 
describes that "fluctuations (changes) in a property of the monitor transistor (MOS 
transistor) M1 1 , which is caused when a force is applied to the semiconductor chip, can 
be averaged (balanced)". Examiner notes it is not required for the prior art to explicitly 
state when force is applied to a chip, that changes in a property of the monitor transistor 
are balanced, only that the changes in the monitor transistor are balanced (averaged) 
when a force is applied to the semiconductor chip. See MPEP 21 12 Requirements of 
Rejection Based on Inherency. 
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Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-4 are rejected under 35 U.S.C. 102(b) as being anticipated by Devore 
(US 5,408,141). 

With respect to Claim 1 , Devore discloses a semiconductor device comprising a 
semiconductor chip (Fig. 3 25); a driver transistor (Fig. 3 26) mounted on said 
semiconductor chip; a monitor transistor (Fig. 3 38,40,42,44,46) for detecting electric 
current flowing in said driver transistor; and a plurality of transistors (Fig. 3 38,40,43,44) 
provided in the monitor transistor and connected in parallel; 

wherein the plural transistors (Fig. 3 38,40,43,44) are disposed at a periphery of 
an area of the semiconductor chip (Fig. 3 25) on which the driver transistor (Fig. 3 26) is 
mounted; and 

wherein the plural transistors (Fig. 3 38,40,43,44) are located relative to the 
semiconductor chip and the driver transistor such that changes in a property of the 
monitor transistor caused when force is applied to the semiconductor chip are balanced 
since the plural transistors are symmetrically distributed around the periphery the 
change in property will be balanced due to averaging. 
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With respect to Claim 2, Devore discloses a semiconductor device as set forth 
above wherein the plural transistors (Fig. 3 38,40,43,44) are disposed within an area 
(Fig. 3 26) of the semiconductor chip (Fig. 3 25) on which the drive transistor is 
mounted. 

With respect to Claim 3, Devore discloses a semiconductor device as set forth 
above wherein the plural transistors (Fig. 3 38,40,43,44) are disposed on the 
semiconductor chip (Fig. 3 25) at equal intervals. 

With respect to Claim 4, Devore discloses the semiconductor device as set forth 
above wherein the driver transistor (Fig. 3 25) and the monitor transistors (Fig. 3 
38,40,43,44) are MOS transistors ("FIG. 3 illustrates an exemplary lateral MOS 
configuration", column 4, lines 16-17). 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 5-8 and 10-11 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Miller (US 6,734,656) in view of Devore (US 5,408,141 ). 

With respect to Claim 5, Miller discloses a voltage regulator (Fig. 7) provided with 
a constant voltage circuit part ("reference voltage supply" column 3, lines 60-64) 
including a driver transistor (Fig. 7 730) mounted on a semiconductor chip and an 
output current detection circuit part including a monitor transistor (Fig. 8 730-M) for 
detecting electric current flowing in the driver transistor (Fig. 8 730-(N-M), the voltage 
regulator comprising a plurality of transistors (Fig. 8 M) provided in the monitor 
transistor and connected in parallel. Miller does not disclose the layout of the monitor 
transistors. Devore discloses a semiconductor device comprising a semiconductor chip 
(Fig. 3 25); a driver transistor (Fig. 3 26) mounted on said semiconductor chip; a monitor 
transistor (Fig. 3 38,40,42,44,46) for detecting electric current flowing in said driver 
transistor; and a plurality of transistors (Fig. 3 38,40,43,44) provided in the monitor 
transistor and connected in parallel; wherein the plural transistors (Fig. 3 38,40,43,44) 
are disposed at a periphery of an area of the semiconductor chip (Fig. 3 25) on which 
the driver transistor (Fig. 3 26) is mounted; and wherein the plural transistors (Fig. 3 
38,40,43,44) are located relative to the semiconductor chip and the driver transistor 
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such that changes in a property of the monitor transistor caused when force is applied 
to the semiconductor chip are balanced since the plural transistors are symmetrically 
distributed around the periphery the change in property will be balanced due to 
averaging. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to position the monitor transistors at the periphery of an area of the driver 
transistor. The reason for doing so was to eliminate "the effects of thermal gradients 
over the operation of the integrated device. As such, the sense device can accurately 
track the current output by the entire power device" (Devore column 2, lines 4-7). 

With respect to Claims 6-7, Miller in view of Devore disclose the voltage regulator 
as set forth above. See claims 2 and 3, respectively, for additional details. 

With respect to Claim 8, Miller in view of Devore disclose the voltage regulator as 
set forth above, wherein the output current detection circuit part (Fig. 8 770) is 
configured to change the electric current flowing in the monitor transistor into electric 
voltage and output the electric voltage (Fig. 7 Vout at 755). 

With respect to Claim 10, Miller in view of Devore disclose the voltage regulator 
as set forth above. See claim 4 for additional details. 
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With respect to Claim 1 1 , Miller in view of Devore disclose the voltage regulator 
as set forth above, wherein the constant voltage circuit part and the output current 
detection circuit part are integrated on a single integrated circuit (Devore Fig. 3 25). 

Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Miller (US 
6,734,656) in view of Devore (US 5,408,141 ) further in view of Zadeh (US 6,522,1 1 1 ). 

With respect to Claim 9, Miller in view of Devore disclose the voltage regulator as 
set forth above, wherein the constant voltage circuit part further includes a reference 
voltage generation circuit ("reference voltage supply", Miller column 3, lines 63-64) for 
generating and outputting a reference voltage and an operational amplifier circuit ("error 
amplifier circuitry 712", Miller column 3, lines 61-62) including a differential pair for 
controlling the operation of the driver transistor (Miller Fig. 7 730), wherein the output 
current detection is supplied to the controller (Fig. 710). Miller does not detail how the 
controller uses the current feedback. Zadeh teaches adaptive biasing wherein the 
output current detection circuit part (Fig. 2 214) is configured to supply an electric 
current to the differential pair of the operational amplifier circuit (Fig. 2 218), wherein the 
electric current supplied to the differential pair is proportional to the electric current 
flowing in the monitor transistor. It would have been obvious to one of ordinary skill in 
the art at the time of the invention to provide the proportional electric current to the 
operational amplifier. The reason for doing so was to provide adaptive biasing and 
"thereby improving transient responses" (Zadeh column 2, lines 7-8). 
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Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to HARRY BEHM whose telephone number is (571)272- 
8929. The examiner can normally be reached on 7:00 am - 3:00 pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Akm E. Ullah can be reached on (571 ) 272-2361 . The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Akm Enayet Ullah/ 
Supervisory Patent Examiner, Art 
Unit 2838 

/Harry Behm/ 
Examiner, Art Unit 2838 



